1 



JP-A-7-302258 



(54) [Title of the Invention] Electromagnetic 
Field Intensity Calculating Apparatus 

(57) [Abstract] 

[Object] The present invention relates to an 
electromagnetic field intensity calculating apparatus 
calculating an electromagnetic field intensity that an 
electric circuit device radiates based on a moment method, 
and aims at enabling an electromagnetic field intensity 
to be quickly calculated while implementing high 
accuracy . 

[Constitution] The electromagnetic field intensity 
calculating apparatus is configured to convert a metal 
plane pattern existing on a printed board possessed by 
an electric circuit device into a line pattern the 
characteristic impedance of which is nearly equal, to 
convert a dielectric existing on the printed board into 
a condenser having an equivalent capacity, to delete 
a dielectric far from a current path among dielectrics 
existing on the printed board, and to partition the 
printed board in a shape along the flow of a current 
when meshing the printed board. 
[What is claimed is] 

[claim 1] An electromagnetic field intensity 
calculating apparatus calculating an electromagnetic 
field intensity that an electric circuit device radiates 
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based on a moment method, wherein 

simultaneous equations of a moment method are 
derived by converting a metal plane pattern existing 
on a printed board possessed by the electric circuit 
device into a line pattern. 

[claim 2] The electromagnetic field intensity 
calculating apparatus according to claim 1, wherein 

the metal plane pattern is converted into a line 
pattern a characteristic impedance of which is nearly 
equal . 

[claim 3] An electromagnetic field intensity 
calculating apparatus calculating an electromagnetic 
field intensity that an electric circuit device radiates 
based on a moment method, wherein 

simultaneous equations of a moment method are 
derived by converting a dielectric existing on a printed 
board possessed by the electric circuit device into a 
condenser having an equivalent capacity. 

[claim 4] The electromagnetic field intensity 
calculating apparatus according to claim 3, wherein 

a dielectric is converted into a condenser whose 
capacity per unit lengh is representedby "AC=C 0 ( e e ff-l) " t 
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if a capacity per unit length in a vacuum, which is 
possessed by a metal pattern enclosing a dielectric/ 
and an effective dielectric constant are respectively 
represented by C c and e e ff- 

5 

[claim 5] The electromagnetic field intensity 
calculating apparatus according to claim 3 or 4, wherein 
simultaneous equations of a moment method are 
derived by partitioning a region connecting between a 
10 converted condenser and a grand layer into a shape almost 
according to a form of current input/output to/ from a 
connecting point, when the grand layer existing on the 
printed board possessed by the electric circuit device 
is partitioned into meshes. 

15 

[claim 6] An electromagnetic field intensity 
calculating apparatus calculating an electromagnetic 
filed intensity that an electric circuit device radiates 
based on a moment method, wherein 

2 0 simultaneous equations of a moment method are 

derived by partitioning a region connecting to a metal 
pattern into a shape almost according to a form of current 
input/output to/from a connecting point, when a grand 
layer existing on a printed board possessed by the 

25 electric circuit device is partitioned into meshes* 
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[claim 7] An electromagnetic field intensity 
calculating apparatus calculating an electromagnetic 
field intensity that an electric circuit device radiates 
based on a moment method, wherein 

simultaneous equations of a moment method are 
derived by partitioning a region opposed to a metal 
pattern so that a partitioned region has a shape parallel 
to the metal pattern, and a width of the shape of the 
partitioned region becomes larger as apart from the metal 
pattern, when a grand layer existing on a printed board 
possessed by the electric circuit device is partitioned 
into meshes . 

[claim 8] The electromagnetic field intensity 
calculating apparatus according to claim 7, wherein 

a partitioned width of the grand layer is expanded 
geometrically as apart from the metal pattern. 

[claim 9] An electromagnetic field intensity 
calculating apparatus calculating an electromagnetic 
field intensity that an electric circuit device radiates 
based on a moment method, wherein 

simultaneous equations of a moment method are 
derived by regarding as being inexistent a dielectric 
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in a region that is apart from a metal pattern enclosing 
dielectrics by a predetermined distance or longer among 
the dielectrics existing on a printed board possessed 
by the electric circuit device. 
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(54) ELECTROMAGNETIC FIELD INTENSITY value. Thus, while realizing the high accuracy, the 

CALCULATION DEVICE electromagnetic field intensity radiated by an 

electrical circuit is highly accurately calculated. 

(57) Abstract: 

COPYRIGHT: (C)1995,JPO 
PURPOSE: To calculate electromagnetic field intensity at \ 
a high speed while realizing high accuracy by 
calculating the electromagnetic field intensity radiated 
by the electrical circuit device of an analysis object 
based on a moment method. 

CONSTITUTION: An electromagnetic field intensity 
calculation means 12 uses calculated mutual coefficients 
(mutual impedance, mutual admittance and mutual 
reaction) among elements, leads out the simultaneous 
equations of the moment method for which a current 
flowing in metal is defined as an unknown number when 
only the metal is the analysis object and leads out the 
simultaneous equations of the moment method for which 
the current flowing in the metal and an equivalent 
current and an equivalent magnetic current flowing on 
the surface of a dielectric are defined as the unknown 
numbers when the metal and the dielectric are 
dissolution objects. Then, by solving the lead-out 
simultaneous equations of the moment method, the 
electromagnetic field intensity calculation means 12 
calculates the electromagnetic field intensity radiated 
by the electrical circuit device from the calculated 
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